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Description 

[0001] The present invention relates to the use of a natural or synthetically prepared flavourant material which also 
acts as an antimicrobial in aqueous based beverages containing tea solids. This material is trans cinnamic acid as well 
5 as its salts and esters. 

Background and prior art 

[0002] Acidified and native pH ready-to-drink (RTD) tea beverages, in the 2.5-6.5 pH range regardless of packaging 
10 are known to be susceptible to spoilage. As compared to cans, tea beverages packaged in glass and plastic bottles 
(because of increased 0 2 ingress), as well as tea beverages at the higher range of the pH spectrum, are even more 
sensitive to yeast and mould spoilage than canned teas. 

[0003] There are many different processes for preparing and packaging or bottling ready-to-drink (RTD) teas. For 
example, in one process the bottles can all be sterilised and the tea beverage first pasteurised and then bottled at high 
'5 temperature. Each of these high temperature treatments requires a large capital investment for equipment and if there 
were many different bottling plants the costs of equipping each of these multiple plants with such high temperature 
equipment would be prohibitive if not impossible to justify. 

[0004] Further ail of these high temperature expedients are relatively inefficent and require a very high use of energy 
and excessive costs in addition to the original equipment costs. It is thus seen to be desirable to be able to prepare 
20 and bottle RTD teas without using such cost ineffective, energy intensive methods which also require a large initial 
investment in equipment. 

[0005] This is particularly significant if bottling is scheduled to take place in a large number of preexisting bottling 
plants. 

[0006] Many preservatives are readily available for many diverse uses. However natural compounds which are pri- 

25 manly flavourants are not usually considered for their antimicrobial activity. 

[0007] There have been some attempts to use selected natural materials as preservatives. 
[0008] United States patent 5,431 ,940 takes the approach of stabilising beverages by using water having a low 
degree of hardness in combination with other preservatives, and polyphosphates. The alkalinity is specified. 
[0009] In Japanese Patent application 57/1 94,775 cinnamic acid is used in combination with selected other organic 

30 acids including citric acid and sorbic acid. 

[0010] International patent application WO 97/21360 discloses adding xanthan gum, sorbic acid, benzoic acid and 
a water soluble polyphosphate to stabilise flavour/cloud emulsions in dilute juice or tea beverages. 
[0011] Tea containing beverages, because of their delicate balance of flavours require the utmost care in selecting 
preservatives. A fine balance must be achieved in stabilising teas without deleteriously affecting their flavour. Thus it 

35 is desirable to employ a natural compound as a flavourant which also may serve as an antimicrobial. 

[001 2] The present inventors developed a stepwise approach to overcome the aforementioned problems. The prin- 
cipal requirement was to produce an excellent flavoured tea beverage which is microbiological ly acceptable and which 
can be shipped and stored in a normal distribution chain through various warehouses and retail consumer outlets. 
These requirements must be met while keeping costs to a reasonable level and using pre-existing bottling plants. This 

40 in turn necessitates minimising capital investment in specialised equipment such as high temperature sterilising and 
pasteurising equipment and water treatment equipment such as reverse osmosis (R0) equipment. 
[0013] Studies revealed that all of the above conditions could be satisfied by initiating a series of "hurdles" or steps 
each of which was designed to use existing equipment and resources. This could be accomplished within a reasonable 
cost while improving the microbiological stability of the tea beverage without deleteriously affecting its delicate flavour. 

45 

Statement of the Invention 

[0014] The present invention in broad terms relates to a method for improving the microbiological stability of a tea 
based beverage comprising the steps of: 

50 

(a) adjusting the water hardness of the beverage to a level of 10 to 150 ppm measured as CaC0 3 ; 

(b) adjusting the pH of the beverage to between 2.5 and 4.0; 
55 (c) adding 1 00 to 1 000 ppm of polyphosphate to the beverage; 

(d) adding 20 to 1000 ppm of a sequestrant other than polyphosphate to the beverage; 
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(e) adding 50 to 1000 ppm of benzoic acid or benzoate to the beverage; 

(f) adding 50 to 1000 ppm of sorbic acid or sorbate to the beverate; and 

s (g) adding to the beverage 20 to 2000 ppm of a compound selected from the group consisting of cinnamic acid; 

cinnamic acid salts, cinnamic acid esters and mixtures thereof. 

[0015] Preferably the water hardness of the beverage is adjusted to a level less than 70 ppm measured as CaC0 3 
and the pH is adjusted to below 3.1 . 
10 [0016] The polyphosphate is preferably sodium hexametaphosphate and the sequestrant is preferably EDTA. 

Detailed description of the Invention 

[001 7] The present invention concerns a method for improving the microbiological stability of a tea based beverage 

15 that involves adopting a stepwise approach. 

[0018] The steps include employing water having a very low water hardness; using a pH of about 2.5 to 4.0; using 
selected sequestrants with the pH and water adjustments; using selected polyphosphates in combination with the pH 
water and sequestrants; and using selected well known preservatives such as nisin, natamycin, sorbic acid and sorb- 
ates and benzoic acid and benzoates together with the low water hardness, the pH adjustment, sequestrants and 

20 polyphosphates. Together these steps contribute to this antimicrobial effect and thus individually each is incrementally 
antimicrobially effective. 

[0019] Each of these steps produces at least incremental and frequently synergistic antimicrobial effects. None of 
them however contribute positively to the overall delicate flavour of the tea beverage, rather all of the steps taken are 
done to improve microbiological stability without negatively affecting the flavour. Thus the incrementally antimicrobially 

25 effective amount must take into account the flavour profile of the tea. 

[0020] A method and composition is disclosed employing the stepwise or "hurdle" approach described above together 
with cinnamic acid for imparting a pleasant flavour to tea beverages while simultaneously contributing to the control of 
microbial growth in ready-to-drink still and carbonated tea beverages, for distribution and sale at ambient or chilled 
temperatures. The beverages include herbal teas, both "still" and carbonated as well as black, oolong and green tea. 

so The method uses cinnamic acid in combination with the hurdle or step approach. This cinnamic acid compound may 
be natural or synthesised and may include reaction products of cinnamic acid such as esters and salts thereof. 
[0021] The method, which also contributes to the stability of tea beverages employs trans cinnamic acid or 3-phe- 
nylpropenoic acid as well as reaction products such as salts and esters of the acid. Simple esters such as the methyl, 
ethyl and propyl esters are preferred. 

35 [0022] This compound imparts pleasant or unique desirable and distinctive flavours to tea beverages when properly 
combined. It also contributes to the stability of the beverage and may be used alone or in combination with mild heat 
treatments or reduced levels of traditional chemical preservatives such as sorbic and/or benzoic acid and their salts. 
It also contributes to antimicrobial activity at both ambient and chilled temperatures. 

[0023] As mentioned above acidified and native pH based tea beverages including juice flavoured and juice contain- 
40 ing tea beverages in the 2.5-7.0 pH range are known to be susceptible to spoilage by yeast, mould, acid tolerant 
bacteria (e.g. Lactobacillus sp, 

GluconobacterfAcetobactersp.) and/or mesophilic or thermophilic spore forming (e.g. B. coagulans and the Alicyclo- 
bacillus sp.) and non-spore forming bacteria. The compound of the invention 3-phenylpropenoic acid (i.e. trans-cin- 
namic acid), when formulated in the invention in combination with low levels of sorbic and benzoic acids as well as 

45 other flavour components contributes to a pleasant unique; desirable and distinctive flavoured tea while adding the 
benefit of its antimicrobial activity. The compounds may be used at individual concentrations of preferably from about 
25 to about 600 ppm and while used primarily as a flavourant have been found to be extremely effective antimicrobials. 
The compounds are effective against yeast, mould, and other acid tolerant and non-acid tolerant spore-forming and 
non-spore-forming spoilage bacteria in ready-to-drink tea beverages and tea beverages containing juice, fruit or veg- 

50 etable extracts and/or additional flavours. 

[0024] Higher levels of the compound of the invention up to about 2,000 ppm may be used if desired. 
[0025] The increased efficacy of this compound as an antimicrobial, relative to benzoic acid, is believed to be attrib- 
utable to the presence of an unsaturated side chain. The efficacy of this side chain increases with the length of the 
side chain and the number of reactive double bonds contained in the same. The presence of these double bonds 

55 enhances the reactivity of the compound, internal to the microbial cell, after passive transport of the compound into 
the cell. This is similar to the transport of benzoic acid into the cell. The subsequent combination effects of the disso- 
ciation of the acid moiety internal to the cell, and the accompanying presence of one or more highly reactive double 
bonds, contributes significantly to the antimicrobial effect observed. 
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[0026] The use of the disclosed compound, both naturally derived and synthetically prepared, provides a unique 
antimicrobial compound that may be used to formulate beverages which are "all-natural", by the current definition of 
the term. Pleasantly flavoured, ready-to-drink still and carbonated tea beverages that are stable and safe at ambient 
temperatures and/or that have an extended shelf life at chill temperatures are thus enabled. 
5 [0027] A specific example of the compound is as follows: 



10 



J^jj - CH=CWC00H 



Cinnamic Acid 



15 



20 



25 



30 



[0028] Trans cinnamic acid is preferred and selected salts and simple esters of cinnamic acid are also useful. 
[0029] While not wishing to be bound thereby, it is theorised that the antimicrobial material operates as follows: 
Essentially the organism will typically passively transport the compound class described, in its non-dissociated (un- 
changed) state. Once the compound is in the cell it begins to dissociate, essentially upsetting the pH balance internal 
to the cell. An organism such as Z bailii, one of the yeast species that poses a serious spoilage problem in beverages 
is reported to possess an ability to pump a preservative such as benzoic acid out quite readily thus, leading to Z. bailii's 
reputation as being somewhat preservative resistant. The compound of the present invention is less likely to succumb 
to the preservative pump because of added high reactivity of the unsaturated side chain. It is believed that for this 
reason the compound disclosed is effective. 

[0030] (n addition to the selected flavourant for tea beverages it is required to lower the pH to about 2.5 to 4.0 to 
improve the beverage stability. This is particularly useful when fruit juices or fruit flavours are employed in ready to 
drink tea beverages such as lemon flavoured tea beverages. 

[0031] Further it has been found that the flavourant antimicrobial compound of the invention provides improved sta- 
bility in tea beverages when the magnesium and calcium ions common to tap water are kept to no more than about 
300 ppm as CaC0 3 . Preferably the hardness is less than about 1 00 ppm and most preferably less than about 50 ppm 
or even lower such as 25 ppm or less. This can be achieved by deionization reverse osmosis or ion exchange in 
appropriate manner. 

[0032] in addition it has been found that selected phosphates also contribute to stability and flavour and thus about 
100 ppm to about 1000 ppm or higher and preferably about 250 to 500 ppm of a polyphosphate having the formula: 



35 



40 



M 
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o 

i, 



M 
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where m averages about 3 to 100 and M may be sodium or potassium. 
45 [0033] Preservatives such as sorbic acid or sorbates and benzoic acid or benzoates or parabens used alone or in 
combination at levels of 50 to 1000 ppm are particularly beneficial without affecting flavour. 

[0034] Additional sequestrants such as EDTA, NTA have also been found to be useful in amounts of about 20 ppm 
up to about 1000 ppm and preferably about 30 ppm to about 1000 ppm. When EDTA is used the lower levels are 
preferred. Many suitable sequestrants are listed in the Handbook of Food Additives, 2nd Edition, edited by Furia, CRC 
so Press. 

[0035] A tea beverage not covered by the claims has a water hardness of 1 0 ppm to 1 50 ppm measured as CaC0 3 ; 
a pH of less than 3.1; 100 to 1000 ppm of sodium hexametaphosphate; 10 to 75 ppm of EDTA; 50 to 1000 ppm of 
benzoic acid or benzoate; 50 to 1 000 ppm of sorbic acid or sorbate; and 20 to 2000 ppm of a compound selected from 
the group consisting of cinnamic acid, cinnamic acid salts, cinnamic acid esters and mixtures thereof. 
55 [0036] As used herein, the term "tea concentrate" refers to a product derived from concentrated tea extract which is 
mixed with water to form a drinkable tea beverage. The method of extraction is not significant and any method known 
in the art may be used. 

[0037] As used herein, the term "tea beverage" refers to a drinkable beverage prepared from tea concentrates, 
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extracts or powder. Usually the beverage is prepared by mixing with water. Various other flavouring agents and/or 
juices may also be included in the tea beverage such as fruit juices, vegetable juices . If a concentrate or powder is 
used then the concentrate or powder is generally diluted with sufficient water to provide the tea beverage. 
Preferred tea concentrates or powders are typically diluted to about 0.06 to 0.4% tea solids, and preferably about 0.08 
5 to 0.2% tea solids to provide a drinkable tea beverage but this depends on the flavour profile sought and amounts of 
0.01 to 0.5% or higher may be used. 

[0038] As used herein, the term "tea solids 11 refers to those solids normally present in a tea extract including normal 
tea antioxidants. Polyphenols compounds are normally the primary component of tea solids when prepared from an 
extract of Camellia sinensis. However, tea solids can also include caffeine, proteins, amino acids, minerals and car- 
lo bohydrates. 

[0039] All parts and proportions herein and the appended claims are by weight unless otherwise indicated. 
[0040] In order to demonstrate a stepwise or "hurdle" approach to achieving microbiological stability, several sets of 
experiments were run to establish the criticality of employing this approach. The individual steps are as follows: 

15 1 . water with a low water hardness; 

2. pH control; 

3. sequestrants including EDTA; 

4. polyphosphate; 

5. benzoate; 
20 6. sorbate; 

7. trans cinnamic acid. 

[0041 ] A ready to drink (RTD) tea composition containing about 0.08% tea solids was prepared having the following 
general composition. 

25 







% 




K Benzoate 


.03% 




K Sorbate 


.04% 


30 


Tea powder 


.08% 




Colour Component 


.06% 




Citric Acid 


.07% 




Lemon Flavour 


.1% 




HFCS (High Fructose Corn Syrup 55DE) 


12% 


35 


Water balance to pH was adjusted to 2.8 with phosphoric acid. 


100% 



EXAMPLE 1 



[0042] Water hardness measured as CaC0 3 in the presence and absence of 30 ppm of EDTA was studied at different 
water hardness levels including 28 ppm; 36 ppm; 72 ppm and 138 ppm. 

[0043] The RTD beverage was prepared as above at several water hardness levels and inoculated with Z bailii, 
preservative resistant spoilage yeast at a level of 10 colony forming units (CFU) per ml of beverage. The beverage 
was then bottled and observed for failure such as a plate count with at least a 2 log increase or "Frank Spoilage" such 
as for example CQ 2 production or sediment . Tabular results follow: 



TABLE 1 



Cumulative percent of bottles that have failed 


28 ppm water hardness 




with EDTA 


without EDTA 


Weeks 


1 


5 


8 


13 


16 


1 


5 


6 


13 


16 


% 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 
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TABLE 2 



Cumulative percent of bottles that have failed 


36 ppm water hardness 




with EDTA 


without EDTA 


weeks 


1 


5 


8 


13 


16 


1 


5 


8 


13 


16 


% 


0 


0 


0 


0 


3 


0 


0 


0 


0 


5 



TABLE 3 



Cumulative percent of bottles that have failed 


72 ppm water hardness 




with EDTA 


without EDTA 


weeks 


1 


5 


8 


13 


16 


1 


5 


8 


13 


16 


% 


0 


0 


0 


3 


3 


0 


0 


0 


100 





TABLE 4 



Cumulative percent of bottles that have failed 


138 ppm water hardness 




with EDTA 


without EDTA 


weeks 


1 


5 


8 


13 


16 


1 


5 


8 


13 


16 


% 


0 


11 


73 


83 


87 


0 


100 









[0044] These results clearly show that increasing water hardness reduces the microbial stability of the beverages 
and the addition of EDTA increases the microbial stability of the beverages. The addition of EDTA has been reported 
to destabilise the microbial cell wall and cell membrane. Accordingly, EDTA is theorised to have the effect of contributing 
to stability of the beverage by reducing water hardness, chelating metals and increasing the permeability of the microbial 
cell wall to preservatives by destabilising the wall and membrane. 

EXAMPLE 2 



[0045] A study was done to determine the impact of hexametaphosphate at a level of about 500 ppm at a pH of 2.8 
and 3.2. An RTD beverage was prepared and bottled as in Example 1 except with EDTA at 30 ppm and water hardness 
at 50 ppm and inoculated with Z bailii at 1 CFU and 10 CFU except that the hexametaphosphate was either present 
or absent. 

TABLE 5 



pH 2.8 - 1 CFU - Cumulative % Failures 


weeks 


2 


4 


6 


8 


10 


sodium 

hexametaphosphate 
0 ppm 


8 


100 








sodium 

hexametaphosphate 
500 ppm 


0 


0 


3 


84 


100 
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TABLE 6 



10 



pH 2.8 - 10 CFU - Cumulative % Failures 


weeks 


2 


4 


6 


8 


10 


. sodium 

hexametaphosphate 
0 ppm 


47 


100 








sodium 

hexametaphosphate 
500 ppm 


0 


0 


100 
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TABLE 7 



pH 3.2 - 1 CFU - Cumulative % Failures 


weeks 


1 


2 


3 


4 


6 


8 


10 


sodium 

hexametaphosphate 
0 ppm 


0 


0 


89 


100 








sodium 

hexametaphosphate 
500 ppm 


0 


0 


3 


100 








TABLE 8 


pH 3.2-10 CFU - Cumulative % Failures 


weeks 


1 


2 


3 


4 


6 


8 


10 


sodium 

hexametaphosphate 
0 ppm 


0 


39 


100 










sodium 

hexametaphosphate 
500 ppm 


0 


0 


100 











[0046] The results clearly show the enhancement in the delay of the onset of spoilage by the use of hexametaphos- 
phate. Additionally this reinforces that lower pH contributes to the microbial stability of the beverage. 

EXAMPLE 3 

[0047] A study examined the effect of pH at 2.8 and 3.1 in the presence and/or absence of benzoic and sorbic acids. 
The RTD beverage was prepared and bottled as in Example 1 except 30 ppm of EDTA was added. The amount and 
presence of sorbic acid and benzoic acid was varied and the water hardness was set at 50 ppm. The inoculum used 
was 1 CFU/ml of beverage of Zbailti preservative resistant yeast: 
[0048] Tabular results follow: 



55 
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10 



15 



20 



25 



TABLE 9 



Benzoic acid - 0 ppm 



Sorbic acid 200 ppm 



Cumulative % of Failures 



pH 3.1 



weeks 



% 



11 



43 



54 



pH 2.8 



% 



TABLE 10 



10 



54 



Benzoic acid - 200 ppm 



Sorbic acid 0 ppm 



Cumulative % of Failures 



pH3.1 



weeks 



% 



44 



92 



10 



92 



pH 2.8 



% 



11 



12 



62 



12 



94 



14 14 



30 



35 



40 



TABLE 11 



Benzoic acid - 1 00 ppm 



Sorbic acid 100 ppm 



Cumulative % of Failures 



pH 3.1 



weeks 



% 



pH 2.8 



10 



14 14 14 



12 



45 



[0049] These results demonstrate the synergistic effect of the combination of sorbic acid benzoic acid as well as the 
effect of lower pH on microbial stability of the beverage. 



EXAMPLE 4 



50 



[0050] A study was run to identify the effect of trans cinnamic acid on microbial stability in a tea system. The RTD 
beverage of Example 1 was used except that the pH is 3.0 and the water hardness is set at 72 ppm and 30 ppm EDTA 
was used. The inoculum was 1 CFU/ml of beverage of Zbailii preservative resistant yeast. 
[0051] Tabular results follow: 



55 
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TABLE 12 



"Frank Spoilage" with and without t-cinnamic acid 125 ppm Cumulative % of failures 



pH3.0 



weeks 


2 


4 


6 


10 


12 


14 


with t-cinnamic acid - % 


0 


0 


0 


0 


0 


0 


without t-cinnamic acid - % 


0 


0 


18 


45 


45 


47 



[0052] The results show that trans cinnamic acid has a positive effect on microbial stability. The natural tea flavour/ 
profile is enhanced by the presence of the trans cinnamic acid. 
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EXAMPLE 5 

[0053] A study was done using t cinnamic acid and building on the sorbate, benzoate synergy shown in Example 3. 
The variants in Example 3 were repeated to determine whether trans cinnamic acid affords additional stability at lower 
preservative levels. The RTD beverage of Exampie 1 was prepared. 30 ppm of EDTA was added and the water hardness 
was 50 ppm. Additionally the amount and presence of sorbic acid and benzoic acid was varied, the pH was varied and 
the amount and presence of trans cinnamic acid was varied. 1 CFU/ml of Zbailii was used as an inoculum. 



25 



30 



TABLE 13 



Benzoic acid - 0 ppm 



Sorbic acid 200 ppm 



Cumulative % of failures 



pH 3.1 



weeks 



t-cinnamic acid - 0 ppm % 



t-cinnamic acid - 100 ppm % 



11 



43 



54 



10 



54 



12 



62 



35 



40 



45 



TABLE 14 



Benzoic acid 


- 200 ppm 








Sorbic acid 0 ppm 


Cumulative % of failures 


pH 3.1 














weeks 


2 


4 


6 


8 


10 


12 


t-cinnamic acid - 0 ppm % 


0 


44 


92 


92 


92 


94 


t-cinnamic acid - 100 ppm % 


0 


0 


5 


11 


11 


11 



TABLE 15 



so 



55 



Benzoic acid 


- 100 ppm 








Sorbic acid 1 00 ppm 


Cumulative % of failures 


pH3.1 














weeks 


2 


4 


6 


8 


10 


12 


Kinnamic acid - 0 ppm % 


0 


3 


8 


14 


14 


14 



9 



10 



15 



20 
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TABLE 15 (continued) 



Benzoic acid 


- 100 ppm 








Sorbic acid 100 ppm 


Cumulative % of failures 


pH3.1 














t-cinnamic acid - 100 ppm % 


0 


0 


0 


5 


5 


5 


TABLE 16 



Benzoic acid - 0 ppm 



Sorbic acid 200 ppm 



Cumulative % of failures 



pH2.8 














weeks 


2 


4 


6 


8 


10 


12 


t-cinnamic acid - 0 ppm % 


0 


0 


0 


0 


3 


3 


t-cinnamic acid - 100 ppm % 


0 


0 


0 


0 


0 


0 , 
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TABLE 17 



40 



45 



50 





Benzoic acid 


- 200 ppm 










Sorbic acid 0 ppm 




Cumulative % of failures 


30 


pH 2.8 
















weeks 


2 


4 


6 


8 


10 


12 




t-cinnamic acid - 0 ppm % 


0 


0 


8 


11 


14 


14 


35 


t-cinnamic acid - 100 ppm % 


0 


0 


0 


0 


0 


0 






TABLE 18 











Benzoic acid 


- 100 ppm 








Sorbic acid 100 ppm 


Cumulative % of failures 


pH 2.8 














weeks 


2 


4 


6 


8 


10 


12 


t-cinnamic acid - 0 ppm % 


0 


0 


0 


0 


0 


0 


t-cinnamic acid - 100 ppm % 


0 


0 


0 


0 


0 


0 



[0054] The results clearly demonstrate the effectiveness of trans cinnamic acid to stabilise beverages at a reduced 
preservative level as well as the overall effect of the "hurdle' approach. The improved flavour profile of beverage with 
trans cinnamic acid used to lower the preservative level is quite noticeable. 



55 Claims 

1 . A method for improving the microbiological stability of a tea based beverage comprising the steps of: 
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(a) adjusting the water hardness of the beverage to a level of 10 to 150 ppm measured as CaCGj; 

(b) adjusting the pH of the beverage to between 2.5 and 4.0; 
<c) adding 100 to 1000 ppm of polyphosphate to the beverage; 

(d) adding 20 to 1000 ppm of a sequestrant other than polyphosphate to the beverage; 

(e) adding 50 to 1000 ppm of benzoic acid or benzoate to the beverage; 

(f) adding 50 to 1 000 ppm of sorbic acid or sorbate to the beverage; and 

(g) adding to the beverage 20 to 2000 ppm of a compound selected from the group consisting of cinnamic 
acid, cinnamic acid salts, cinnamic acid esters and mixtures thereof. 



2. A method according to claim 1 wherein the water hardness of the beverage is adjusted to a level less than 70 ppm. 

3. A method according to claim 1 or 2 wherein the pH is adjusted to be below 3.1 . 

20 4. A method according to any preceding claim wherein at least 500 ppm polyphosphate is added to the beverage. 

5. A method according to claim 1 or 4 wherein the polyphosphate is sodium hexametaphosphate. 

6. A method according to any preceding claim wherein 30 ppm of the sequestrant is added to the beverage. 

25 

7. A method according to claim 1 or 6 wherein the sequestrant is EDTA. 

8. A method according to any preceding claim wherein at least 1 00 ppm of benzoic acid or benzoate is added to the 
beverage. 

30 

9. A method according to any preceding claim wherein at least 1 00 pppm of benzoic acid or sorbate is added to the 
beverage. 

35 PatentansprUche 

1 . Verfahren zur Verbesserung der mikrobiologischen Stabilitat eines Getranks auf Teebasis, umfassend die Schritte 
von: 

*o (a) Einstellen der Wasserharte des Getranks auf einen Anteil von 10 bis 150 ppm, gemessen als CaC0 3 ; 

(b) Einstellen des pH-Werts des Getranks zwischen 2,5 und 4,0; 

(c) Zugabe von 100 bis 1000 ppm Polyphosphat zu dem Getrank; 

(d) Zugabe von 20 bis 1000 ppm eines Maskierungsmittels, das von Polyphosphat verschieden ist, zu dem 
Getrank; 

45 (e) Zugabe von 50 bis 1 000 ppm Benzoesaure Oder Benzoat zu dem Getrank; 

(f) Zugabe von 50 bis 1000 ppm Sorbinsaure oder Sorbat zu dem Getrank; und 

(g) Zugabe von 20 bis 2000 ppm einer Verbindung, ausgewahlt aus der Gruppe, bestehend aus Zimtsaure, 
Zimtsauresalzen, Zimtsaureestem und Gemischen davon, zu dem Getrank. 

so 2. Verfahren nach Anspruch 1 , wobei die Wasserharte des Getranks auf einen Anteil von weniger als 70 ppm einge- 
stellt wird. 

3. Verfahren nach Anspruch 1 Oder 2, wobei der pH-Wert auf unter 3,1 eingestellt wird. 

55 4. Verfahren nach einem vorangehenden Anspruch, wobei mindestens 500 ppm Polyphosphat zu dem Getrank ge- 
geben werden. 

5. Verfahren nach Anspruch 1 oder 4, wobei das Polyphosphat Natriumhexametaphosphat ist. 
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6. Verfahren nach einem vorangehenden Anspruch, wobei 30 ppm des Maskierungsmittels zu dem Getrank gegeben 
werden. 

7. Verfahren nach Anspruch 1 oder 6, wobei das Maskierungsmittel EDTA ist. 

5 

8. Verfahren nach einem vorangehenden Anspruch, wobei mindestens 1 00 ppm Benzoesaure oder Benzoat zu dem 
Getrank gegeben werden. 

9. Verfahren nach einem vorangehenden Anspruch, wobei mindestens 1 00 ppm Benzoesaure oder Sorbat zu dem 
10 Getrank gegeben werden. 

Revendications 

15 1. Procede d'amdlioration de la stability microbiologique d'une boisson a base de the comprenant les etapes con- 
sistant a : 

(a) ajuster le niveau de durete de I'eau de la boisson a base de the a 10 - 150 ppm, mesuree sous forme de 
CaC0 3 ; 

20 

(b) ajuster le pH de la boisson entre 2,5 et 4,0 ; 

(c) ajouter a la boisson 100 a 1 .000 ppm de polyphosphate ; 

25 (d) ajouter a la boisson 20 a 1 .000 ppm d'un sequestrant autre que le polyphosphate ; 

(e) ajouter a la boisson 50 a 1 .000 ppm d'acide benzoique ou de benzoate ; 

(f) ajouter a la boisson 50 a 1 .000 ppm d'acide sorbique ou de sorbate ; et 

30 

(g) ajouter a la boisson de 20 a 2.000 ppm d'un compose selectionne a partir du groupe constitue par I'acide 
cinnamique ; les sels d'acide cinnamique ; les esters d'acide cinnamique et les melanges de ceux-ci. 

2. Procede selon la revendication 1 , dans lequel la durete de I'eau de la boisson est ajustee a un niveau inferieur a 
35 70 ppm. 

3. Procede selon la revendication 1 ou 2, dans lequel le pH est ajuste a un niveau inferieur a 3,1 . 

4. Procede selon I'une quelconque des revendications precedentes dans lequel au moins 500 ppm de polyphosphate 
40 sont ajoutes a la boisson. 

5. Procede selon la revendication 1 ou 4, dans lequel le polyphosphate est de I'hexametaphosphate de sodium. 

6. Procede selon I'une quelconque des revendications precedentes, dans lequel on ajoute 30 ppm de sequestrant 
45 a la boisson. 

7. Procede selon la revendication 1 ou 6, dans lequel le sequestrant est de I'EDTA. 

8. Procede selon I'une quelconque des revendications precedentes, dans lequel on ajoute au moins 1 00 ppm d'acide 
50 benzoique ou de benzoate a la boisson. 

9. Procede selon I'une quelconque des revendications precedentes, dans lequel on ajoute au moins 1 00 ppm d'acide 
sorbique ou de sorbate a la boisson. 
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